1. Introduction
===============

Granulomatosis with polyangiitis (GPA) is a form of systemic vasculitides associated with antineutrophil cytoplasmic autoantibodies (ANCA) that affects the airways, lungs, kidneys, eyes, skin, and nervous system. The outcome of GPA patients has improved significantly since the introduction of steroids with cyclophosphamide. However, 15--20% of patients are resistant to standard treatment.^\[[@R1]\]^ Rituximad (RTX) is found to be efficient in refractory GPA.

The precise cause of GPA remains unclear. Previous study has reported that ANCA antoantigen is barely detectable at the surface of resting neutrophils, but it becomes highly expressed after inflammatory stimuli.^\[[@R2]\]^ A reasonable hypothesis is that in patients with ANCA, a severe acute injury, which elicits an inflammatory response, may prime neutrophils to interact with circulating ANCA to induce vasculitis. In this regard, trauma seems to be an interesting and possible trigger event. Here, we present our experience with RTX in a case of refractory GPA occurring after trauma.

2. Case presentation
====================

Informed consent for publication of the case details was obtained from the patient. A 43-year-old male worker was admitted to our hospital with left periorbital swelling after his left face was injured by a machine. He had no notable medical history. A computed tomography (CT) revealed fractures of the medial, superior, and inferior walls of the left orbital. Surgical exploration confirmed multiple fractures, and the repair was successful.

At a postoperative follow-up, the patient showed no signs of the left periorbital swelling. Nevertheless, he reported recurrent conjunctival congestion and new symptoms of nasal obstruction and purulent/bloody discharge. Seven months later, he was hospitalized with symptoms of cough, fever, and loss of weight. He had high-grade fever without chills. No source of infection was identified after thorough evaluation including blood culture, bone marrow aspiration, echocardiogram, and abdominal film. A further computed tomography of the chest showed multiple pulmonary nodules in the bilateral lung fields and patchy shadows in the middle lobe of right lung (Fig. [1](#F1){ref-type="fig"}). He was treated with moxifloxacin for 7 days without resolution of fever. ANCA was positive, proteinase 3 (PR3)-ANCA 381.20 RU/ml, erythrocyte sedimentation rate (ESR) 106.00 mm/h, and C-reactive protein (CRP) 259.14 mg/L. Further tests showed normal renal function and urine dipstick. Lung biopsy specimen demonstrated vasculitis and granulomatous inflammation. Based on clinical symptoms of upper and lower respiratory tract involvement, granulomatous inflammation found in lung biopsy and presence of PR3-ANCA, granulomatosis with polyangiitis (GPA) was recognized. Activity was assessed by the Birmingham Vasculitis Activity Score for GPA (BVAS/GPA = 5 point).^\[[@R3]\]^ The patient was treated with glucocorticoid pulse (methylprednisolone 1.0 g × 3 days i.v.) followed by intravenous methylprednisolone (80 mg/day) and pulses of cyclophosphamide (CYC) in dose 15 mg/kg/infusion. The patient reported prompt improvement of his symptoms. But on the third day after methylprednisolone was tapered, he got fever again and developed right wrist drop and numbness in the right hand. We administered the second glucocorticoid pulse and infusions of cyclophosphamide 15 mg/kg once a week. The patient responded well to treatment, wrist flexion improved, and numbness of the right hand was reduced. His respiratory status showed a brisk recovery. A chest CT scan confirmed the improvement (Fig. [2](#F2){ref-type="fig"}), and CRP and PR3-ANCA levels also declined (CRP 58 mg/l, anti-PR3 79RU/ml). Then, steroid was slowly tapered, and cyclophosphamide was administered every two weeks.

![Chest CT at presentation showed multiple pulmonary nodules in the bilateral lung fields (A) and patchy shadows in the middle lobe of right lung (B). CT = computed tomography.](medi-98-e14189-g001){#F1}

![CT of the chest after treatment with glucocorticoids and cyclophosphamide showed regression of changes and no new infiltrates in the lung. CT = computed tomography.](medi-98-e14189-g002){#F2}

Forty days later, the patient was hospitalized again due to fever, conjunctival congestion, cephalgia, and recurrent ulcerated subcutaneous nodules. In laboratory tests, elevated inflammatory markers (CRP 76 mg/l, ESR 84 mm/h) and increased level of PR3-ANCA antibodies (anti-PR3 86RU/ml) were observed. An infectious work-up was negative. The patient was treated with intravenous methylprednisolone (1 mg/kg/day) and intravenous cyclophosphamide weekly again. Unfortunately, the patient did not respond to the above treatment this time. Due to resistance to CYC, RTX (4 doses of 375 mg/m^2^ at weekly intervals) was administrated. The symptom of cephalgia disappeared and subcutaneous ulcerations and conjunctival congestion diminished. During the follow-up visits for 6 months, even though ANCA remained positive at low titer and there was another minor relapse, the patient responded well to increased doses of oral prednisone and CYC. The follow-up would be continued.

3. Discussion
=============

The present case is the first report to show trauma as a possible initiating event for GPA. In this case, the patient had no symptoms of nasal blockade and discharge at the first presentation. The orbital fractures and surgical repair appear to provoke inflammation of the nearby maxillary sinus and conjunctiva and subsequent development of GPA. To the best of our knowledge, trauma has been shown to precipitate inflammatory disease previously, such as maxillary sinusitis occurring after facial trauma^\[[@R4]\]^ and necrotizing sweet syndrome of the upper extremity induced by hand surgery.^\[[@R5]\]^ O'Donoghue found that the latent period between surgery and the appearance of inflammation was about 9 months.^\[[@R6]\]^ As previously mentioned, an inflammatory process could prime neutrophils to interact with ANCA to induce vasculitis. This suggests that trauma may act as an inflammatory stimulus to affect the course of disease in GPA.

GPA is a granulomatous small and medium vessels vasculitis.^\[[@R7]\]^ Since the introduction of glucocorticoids and cyclophosphamide as the standard remission induction therapy for generalized GPA, survival of patients has improved considerably. But GPA has a high relapse rate, and some patients do not respond to the above treatment. Rituximab has been demonstrated to be effective in the relapsing disease.^\[[@R8]\]^

The initial symptoms of our patient include the involvement of the upper and lower airway and mononeuropathy, which respond to the treatment of cyclophosphamide and glucocorticoids. While the disease relapsed a month later, the symptoms switched to conjunctival congestion, cephalgia, and subcutaneous ulcerations, which were mainly due to the vasculitic manifestations. He was treated with cyclophosphamide and glucocorticoids with no improvement, and then switched to RTX. The rapid and dramatic response to RTX we observed appears to support the premise that this therapy works best for vasculitis. Previous studies have found that the granulomatous form of GPA appeared to be more likely resistant to RTX than vasculitic manifestations. Aires et al reported failure of RTX treatment in patients with predominantly granulomatous manifestations of GPA.^\[[@R9]\]^ Another retrospective study also showed that complete remission was more common in patients with vasculitic manifestations, not granulomatous manifestations.^\[[@R10]\]^ A probable explanation is that GPA granulomas is a consequence of an antigen-specific T cell immune response.^\[[@R11]\]^ However, some studies included patients with predominantly granulomatous disease reported success of using RTX.^\[[@R12],[@R13]\]^ More studies are needed to determine whether there is different efficacy of RTX in the two manifestations of GPA.

To our knowledge, this is the first case where trauma as an inflammatory stimulus may change the course of disease in GPA. The combination of glucocorticoids and cyclophosphamide remains the standard therapy for GPA. Nevertheless, patients who have no response to CYC, especially with predominantly vasculitic manifestations, could resort to the option of treatment with RTX.
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